The second method for producing variations in grain size consisted in annealing bars after they had been given a preliminary cold working by stressing in tension. This is discussed in detail in Section VI. Each specimen was heated six hours at temperature (°C) shown. Etched with 2 per cent alcoholic nitric acid.
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• ---,<•. The drop in hardness corresponding to the pronounced increase in grain size which occurs is noticeable in all the specimens; in spite of this drop, however, the general tendency for an increase in hardness with increasing temperature of annealing is still marked. The maximum temperature to which the specimen is heated before cooling either in the furnace or in the air is a factor of importance in determining the hardness. This is due, without doubt, to the larger percentage of carbon in the specimens comprising this group as compared with those of the former one. The rate at which the steel is cooled after the long period of heating is a factor of prime importance in determining its hardness.
Figs. 12 and 13 show the structural condition of the hardening constituent (pearlite or sorbite) due to the rate at which the material is cooled. Although the specimens which were cooled in the furnace have been given the same designation that is, " furnace cooled " -it is probable that the rate of cooling was not always the same, but varied somewhat according to the maximum temperature to which the furnace was heated. It may be inferred from the micrographs (Figs. 9 and 10 ) that a slight decarburization occurred in specimen E at the high tern- The specimens were annealed six hours at 686°C after being stressed in tension till rupture occurred.
The numbers correspond to the subdivisions (Fig. 21) for each of the other steels (Fig. 24) . The material was permanently strained, however, along the tapered length sufficiently to produce the characteristic appearance due to the Luder's lines (Fig. 25) and to permit a determination of the stress at the " elastic limit" being made (Table 7) .
When the metal is stressed considerably more than the limits given above, so that the crystals are very badly distorted, as shown by the pronounced roughening of the surface by the slip bands (Fig. 22) (Table 7) ; X/5 (reduced from X^ioo) The figures refer to the position on the bar (Fig. 21) 
